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1.1. MecTo npenogaBaemon QUCLUNNHbLI B CTPYKType obpa3oBaTenbHOM NporpaMmmsbl

basoBas Ob6sna3aTtenbHas I:l JononHuTensHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapwnatusHas I:l Mo BLIGOpPY I:l

1.2. Uenb gncumnnuHbl
CdopmupoBaTb koMMNeTeHUUU obyvarwuweroca B obnactu 3HaHUM O TEeOpPeTUYEeCKUX OCHOBax W
npakTu4ecknx metogax obecneyeHns 6e3o0nacHOCTM OOBLEKTOB.

1.3. 3agaum gucumnnuHbI

e ronyyeHwe CTyAeHTaMu HeobxoauMbIX MpeacTaBneHun o npobrneme 6Ge3onacHOCTU Kak OAHOW U3
OCHOBHbIX NPOOEM pa3BUTUS LMBUNN3ALIAN

e  O3HAKOMJIEHWE CTYOEHTOB C COBPEMEHHOM HayKom 0 6e30MacHOCTM OOBHEKTOB, €€ POSibl0 U MECTOM B
cucteme npobnemMHbIX UM MNpeaMeTHbIX HayK, XapakTepoM CBS3el C €CTEeCTBEHHbIMMW, TOYHbIMW,
TEXHUYECKUMU U OPYrMMKU 0OnacTsaMyU 3HaHWWA, €€ OCHOBHbIM MOHSTUMHBIM U METOLONOrMYeCKNM
annapaTowm;

e  M3yYeHMe MNPaKTUYECKMX BOMPOCOB MNPEBEHTMBHOW W akTyanbHOW 3aluTbl MOAEW, HacCeneHHbIX
MYyHKTOB, NMPOWN3BOACTBEHHbIX, 3KONOMMYECKUX CUCTEM U APYrUX BaXKHbIX OOBEKTOB B LLUMPOKOM CMEKTPe
CcUTyaumin MUPHOIO U BOEHHOIO BPEMEHMN.

1.4. NMepe4yeHb NNaHMpPyeMbIX pe3ynbTaToB 06y4YeHMs No AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbIMU pe3yfibTaTaMn OCBOEHUs1 06pa3oBaTenibHOW NporpamMmmbl

Kopg
OTan opmmpoBaHus
KoMneTeHuun dopmynupoBka KOMMeTEHL MM
OK-9 CnocobHOCTbIO MCMOMb30BaTh NPUEMbI NEPBOIM NOMOLLIN, 1,2,3
MeTOAbl 3aWUThl B YCNOBUSIX Ype3BblHaHbIX CUTyaLui

MnaHupyemble pe3ynbTaTtbl 06y4YeHNA

3HaThb:

1) OCHOBHbIE METOAbI 3aLWUThl MPOM3BOACTBEHHOIO NEPCOHara u HaceneHnsi oT BO3MOXHbIX NOCNEeACTBUN
aBapwuii, kKaTacTpod, CTUXUINHBIX BeacTeum

2) OCHOBHbIE NPVYEMbI MePBOW NMOMOLLM, METOAbI 3aLUThl B YCIIOBUSAX Ype3BblHaMHbIX CUTyauni

YMeTb:

1) pewatb 3agayv 3alMTbl NPOM3BOACTBEHHOIO NEPCOHana n HaceneHus OT BO3MOXHbIX nocneactammn UC
Bnapetb:

1) npakTMyecknMmn BONpocaMu NPEeBEHTUBHOW U akTyanbHOW 3aLUuTbl Nogen, HaceneHHbIX MyHKTOB,
NPOV3BOACTBEHHbIX, 9KONOMMYECKUX CUCTEM N APYrMX BaXKHbIX OO BEKTOB B LLMPOKOM CMEKTPe CUTYyaLuin
MMWPHOIO 1 BOEHHOrO BPEMEHM.

OK-11 rOTOBHOCTbIO AENCTBOBATb B HECTAHAAPTHbLIX CUTYaLIUSAX, 1,2,3
HEeCTU coumarbHY U 9TUYECKYIO OTBETCTBEHHOCTD 3a
NPUHATUE peLleHns

MnaHupyemble pe3ynbTaTbl 00y4YeHUsA

3HaThb:

1) OCHOBHbIE HECTAHOAPTHbLIE CUTYaLIMX, BO3HUKAIOLWNE HA NPeanpusaTum;

2) coumanbHble U 3TUYECKNE HOPMbI, Npy paboTe Ha NPOM3BOACTBE U B YUpE3BbIYaHbIX CUTYaLUSIX.
YmeTb:

1) pencTBoBaTb B HECTAHAAPTHBIX CUTYaLUSIX, BO3HMKAIOLLMX HA MPeanpusaTum;

2) HeCTN coumanbHy N 3TUHECKYI0 OTBETCTBEHHOCTb, NpY paboTe Ha NPOM3BOACTBE U B Ype3BblYaNHbIX
cUTyaumsix.

Bnapetb:

1) rOTOBHOCTbIO AENCTBOBATbL B HECTAHAAPTHBLIX CUTYyaLUAX, BO3HMKAKOLLMX Ha NpeanpuaTum;

2) Bonpocamu B o6nacTtu coumanbHbIX U 3TUHECKMX HOPM, Npu paboTe Ha NPOU3BOACTBE U B
Ype3BblYaMHbIX CUTYaLMAX.

1.5. AncumnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmMbl, B KOTOPbIX ObISIO HaYaTo
chopMupoBaHue KoMneTeHUMN, yKkazaHHbIX B n.1.4:
e [ucuunnuHa 6asmpyeTcsa Ha KOMNETEHUUNAX, CChOPMUPOBAHHBIX Ha NpeablayLemM ypoBHe
obpaszoBaHus.

2. COOEPXAHUE OAUCLUNIINHDbI
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Ob6bemM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

O4YHOE
obyyeHune

OYHO-
3a04Hoe
obvyeHune
3a04Hoe
obyyeHune

Y4yebHbI Moaynb 1 TeopeTnyeckne oCHOBbl 6€30MaCHOCTU XU3HeAeATeNIbHOCTU

Tema 1. O6wee npeactaBneHme o Hayke BX[ n ee 3agavax
MoHaTtne o Hayke BX[. O6uiee npeacTaBneHne o pelerHun 3agad BXK[.

Tema 2. NoHATHE 06 OLIEHOYHbIX NapameTpax U Hopmax 6e30MacHOCTU

OTHOcHTEeNbHOCTL MOHATUA  6Ge3onacHocTW. YpoBHM GedonacHocTu. OueHka
fesonacHoCTM  C  UCMoOnb3oBaHWEM  LOBEPUTENLHOrO  MHTEpBana.
Ob6ecneyeHne 6e30MacHOCTM Ha NPeanpUaTUNX.

Tekywmn koHTponb 1. MMncbMeHHbIN onpoc Ne1

Y4yebHbIn moaynb 2 O6ecneyeHne 6e30MaCHOCTU U IKOJTIOTMYHOCTb TEXHUYECKUX

cuctem

Tema 3. dkonornyeckas 6e3onacHoOCTb

lMpoekT HopmaTMBOB npefensHo gonyctumblix  Bbibpocos (MAB). [lNpoekT
HOpMaTUBOB npefenbHo aonyctumbix copocos (MAC). MNMpoekT HopmaTnBOB
obpa3oBaHMs OTXOAOB W JMMWUTOB Ha wux pasmeweHue (MHOOJIP).
Mpouenypa oLeHKn BO3AENCTBMSA Ha okpyxatowyto cpegy (OBOC).

Tema 4. OnacHOCTb BO34EeNCTBUA BpeOHbIX BelecTB

lMoHATME O BpedHbIX BeLLEeCTBax. XapakTepucTuka M OLeHKa UCTOYHMKA BPEAHOro
BellecTBa B MPOU3BOACTBEHHOM nomeweHun. OueHOYHble MapamMeTpbl
BO3[ENCTBMS BpeAHbIX BELECTB HA YENTOBEYECKUN OPraHm3M.

12

Tekywmn koHTponb 2. NMucbMeHHbIM onpoc Ne2

1

YyeJsioBeKa

YyebHbI Moaynb 3 BpeaHble hakTopbl NPON3BOACTBEHHOMN cpeAbl U UX BIIMSIHUE HA OPraHU3Mm

Tema 5. MponssoacTBeHHasi caHUTapus

MoHaTne o Mukpoknumarte. OueHoYHblE NapameTpbl MUKpOKNMMaTa. HopMaTuBHble
OorpaHN4YeHust napameTpoB MuKpoknumata. OCHOBblI KONMYECTBEHHOIO
OoLeHuBaHMA YpoBHSA GesonacHocTu, obecnevnBaemMoro o6LeobmMeHHOn U
MeCTHoN BeHTUnsumen. OnacHOCTb BO3AENCTBMS NbINIM HA OpraHu3Mm.

28

Tema 6. BeszonacHocTb Bo3gencTBusa wyma. NMponsBoacTBeHHass BUbpauusa m
ee BO3eNCTBME Ha YernoBeka

MoHaTne o wyme. Bosgencteue wyma Ha 4venoBeka. YacToTHasa xapakTepucTuka
BO3JENCTBMA LyMa Ha uJernoBeka. 3akoH Bebepa-®exHepa, KpuBble
®retyepa. OueHOYHble MapameTpbl Wyma. HopmaTuBHble OrpaHuyveHusi
YPOBHsi 3BYKOBOro pAaBrnenusi. Metogbl 60pbbbl ¢ wymom. [MoHATME ©
Bubpauuwn, ee Buabl. MeToabl CHUXKeHMs BO3OENCTBUS BUOpauuun.

12

Tema 7. BezonacHoCTb ocBeLUeHUA

[MoHATME O cBeTe U ero BO34enCTBUM Ha Yenoseka. NMoHaTME 0 hOTOMETPUYECKNX
BENMMYMHAX. OcHOBHbIE OLEHOYHbIE napameTpbl OCBeLLEeHNS
(dboTomMeTpUuyeckme BenuuMHbl). HOpPMbI Ha YCTaHOBKY CBETUIBHUKOB.
PasHoBugHoctM  namn.  OcHOBHble  Tunbl  ocBelleHus.  LiBetoBas
TemnepaTypa. Hopmbl 6€30MacHOCTM NO OCBELLEHMIO.

12

Tema 8. besonacHOCTb BO3AENCTBUA 3NTIEKTPUYECKOro TOKa

OueHouHble napameTpbl. Bosgencreme anekTpMyeckoro ToKa Ha 4ernoseka.
HopmaTtuBHbIe orpaHuyeHnst BO3AENCTBUSA aneKkTpuyeckoro Toka. OnacHoCTb
nopaxeHus anekTpuyeckum TokoM. Cnocobbl 3aliMTbl OT MOpaXeHus
3NEKTPUYECKMM TOKOM. [OHATME O 3alMUTHOM 3aHyMNEHUM U 3a3eEMIEHUWN.
OnacHOCTb MPUKOCHOBEHMS K CETM C W3ONIMPOBAHHOW U 3a3eMIEeHHOM
HenTpanbto. OnacHOCTb KOPOTKOrO 3aMblkaHus a3kl Ha 3emrito Npu obpbiBe
npoBsoja.

Tekywmn koHTponb 3. NMucbmMeHHbIN onpoc Ne3

1

YyebHbI Moaynb 4 Be3zonacHOCTL HaceneHUs U TEPPUTOPUM B Ype3BblYalHbIX CUTYaLUAX

Tema 9. BesonacHocTb B cny4yae 4pe3BblyaHbIxX cutyauum (UC)
MoHaTtne o YC. MNnaHMpoBaHne MepoONpUATUI MO NMPefoTBPALLEHUIO N NIMKBMAALUN
YC Ha npousBoacTBEHHOM 006bekTe. OpraHusauuns onoBeLleHUst B criyvyae

Pagnaunsa TEPMUHbI U OﬂpeﬂeﬂeHMﬂ.PaﬂMoaKTMBHHﬁ pacnag n agepHbie peakuunn.

YC. XKusHeobecneyeHne HaceneHuss B UC. MNoHATME O uypesBblHalHbIX U !
SKCTPEeMarbHbIX CUTyauusix, aBapusix W katacTpocpax. Teppopusam Kak
pearnbHas yrpo3a 6e30nacHOCT B COBPEMEHHOM 06LLECTBE.

Tema 10. PaguaumoHHasa 6e3onacHocTb 7
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Ob6bemM (4achl)
HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29 g 9 30
°g|°sgd g@&
] ® g ®o
BHyTpeHHee 1 BHellHee BO3AEWCTBME WOHU3UPYIOLLEro MU3rnyyYyeHus Ha
yenoseka. HopmupoBaHvMe BO3OENCTBUS pPagMOaKTUBHOrO 0OMnyvyeHus Ha
yenoseka. OueHoYHble NapaMeTpbl BO3AENCTBUS pagvaumu.
Tekywmn KoHTponb 4. lMncbMeHHbIN onpoc Ned 1
MpomeXxyTo4yHasa aTTecTauusa Nno gMcumnimHe. dKk3aMeH 36
BCEIO: | 144
3. TEMATUYECKWU NMI1AH
3.1. llekunn
Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3ao4yHoe oby4eHune
N3yyaembix TEM Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (yachbl)
1 5 3
2 5 3
3 5 3
4 5 3
5 5 6
6 5 3
7 5 3
8 5 3
9 5 3
10 5 6
BCEIO: 36

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA
He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

Homepa OuyHO-3a04HOE
M3ydaembIX HanmeHoBaHue obyyeHne

Tem nabopaTopHbIX 3aHATUN Homep OGbem Homep OGbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

OuHoe oby4eHune 3aoyHoe obyyeHne

SkcnepuMmeHTanbHoe
uccnegoBsaHuve

4 3anbIIEHHOCTU  BO3AYLUHOM 5 6
cpedbl  NPOU3BOACTBEHHbIX
noMeLLeHnn
OKcnepuMeHTanbHoe

5 nuccnegosaHue paboThbl 5 6
06LLeobMeHHON BEHTUNALUK
OKcnepuMmeHTanbHoe

5 nuccnegosaHue paboThbl 5 6
MECTHOW BEHTUNALINN
OKcnepuMeHTanbHoe
uccrnegoBaHue

5 MUKpOKnnmarta 5 6
NPOn3BOACTBEHHbIX
nomeLLeHunmn
SkcnepumMmeHTanbHoe
6 uccrnegoBaHne ypoBHA LUyMa 5 6
B paboyeM nomeLLeHnm
SkcnepumMmeHTanbHoe

7 uccnegosaHue  OCBeLLEeHUs 5 6
Ha paboyem mecTe

BCEIO: 36
4. KYPCOBOE NPOEKTUPOBAHUE
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He npegycmoTpeHo

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa O4yHoe 06y4yeHne OuHo-3a04Hoe 3aoyHoe oby4eHne
y4e6HbIX dopma Y oby4yeHne 4
Moayne, no KOHTPOSI
KOTOPLIN b Y Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoaunTcA 3HaHWUK cemecTpa cemecTpa cemecTpa
KOHTPOJIb
12,34 IMMCbMEHHbIN onpoc 5 4
6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEIOCA
- OuyHoe 06y4yeHne OuHo-3804HOe 3aoyHoe oby4eHne
Buabl camocTtoATenbHOM paboThl Y o6yuyeHne Y
o6yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeopeTn4eckoro marepmana 5 18
lMoaroToBka k nabopaTopHbIM paboTam 5 18
[MoaroToBKa K 3K3aMeHy 5 36
BCEIO: 72

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

7.1. XapaKktepMcTuKa BUAOB U UCMONb3yeMbIiX UHHOBALMOHHBLIX (POPM YyY4EeOHbIX 3aHATUMN
He npegycmoTpeHo

7.2. CucteMa oLeHUBaHWsA YyCNeBaeMOCTU U [OCTUXKEHUIN oBy4atowmxcst Ans NPOMeXyTOYHOM
aTTecTaumm

TpaauumnoHHasa | X 6annbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUNMIUHDI

8.1. YuebHaa nuTtepartypa
a) ocHOBHas y4yebHasi nuTepatypa

1. ApyctamoB 3.A.. besonacHocTb XusHeaesTenbHOCTU: YueBHuk Ans HakanaBpoB [ONeKTpoH.
pecypc]: y4ebHuk/ nog pea. 3.A.. ApyctamoBa. - M3a. 19-e, nepepab. u gon. - M.: Jawkos u K, 2015. -
448c. («Knura®ongy»: Pexum goctyna: http://www.knigafund.ru/books/174189)

2. Hukudpopor J1.J1. besonacHOCTb XM3HeOeAaTenbHOCTM [ONEKTPOHHbIA pecypc]: y4ebHoe nocobue/
Hukudpopos J1.J1., MNMepcnsiHo B.B.— M.: [awkoB n K, 2015.— 494 c.— (OBC «IPRbooksy»; Pexum
poctyna: http://www.iprbookshop.ru/14035.

0) pononHuTenbHasa yyebHas nutepartypa

8.2.

3. Bacunesckuin HO.A. JlabopaTopHbli CTeHO ONs U3MepeHus LWyma [ONEeKTPOHHbIA pecypc]:
MeToOuYeCcKMe YyKasaHusa Mo BbINOMHEHUI nabopaTopHo-pacyéTHom paboTbl Ans CTYAEHTOB BCeX
HanpasneHun n gopm obyyeHus/ KO.A. Bacunesckun, C.B. AHucknH, , N.0. MNpoTtoabsikoHos , O.A.
MpoToabsikoHoBa, WN.E. Cnenuos — CI16, CMBITYPI, 2013 — 12c. (36 BWT3 Pexum poctyna:
http://nizrp.narod.ru/metod/13metod4.pdf)

4. Bacunesckun HO.A. MeTognka u3MEpPEHUs1 OTHOCUTENBHOW BIAXHOCTUM BO3AyXa C MOMOLLbIO
ncuxpomeTpa AccMaHa [ONEKTPOHHbIM pecypc]: MeToAMYECKME YKa3aHUS MO  BbINOSIHEHUIO
nabopaTtopHo-pac4E€THON paboTbl ONS CTYAEHTOB BCEX HanpaeneHui m copm obyyeHusi/ HO.A.
Bacunesckuin, C.B. AHuckuH, W.0. lMpotoabsikoHoB , O.W. MNpotogbskoHoBa, N.E. Cnenuos — CI16,
CMBrrTYPM, 2013 — 12c¢. (96 BWUT3 Pexum goctyna: http://nizrp.narod.ru/metod/13metod2.pdf);

NMepeyeHb y4yebHO-MeTOAMYECKOrO obecneyeHuss pAnNsa  camMoCTosiTelibHOW  paboThl

oqualou.wlxcn no gucuuniuHe

1. Capxe B.A., NpoTtogpsikoHoB N.O. OueHka ycnoBun Tpyaa no CTeneHn BPeaHOCTU U ONacHOCTU
¢haKkTOpOB NPOU3BOACTBEHHOW Cpedbl, TSXKECTM U HanpsbKeHHOCTW TPYyOAOBOro mnpolecca npu
arrectaumn  pabounmx MecT [ONEKTPOHHbIN  pecypcl: meTon. ykasaHusa/  B.UA.Capxe,
U.O.MpoToapsikoHoB - PNO IOY BIMO CI6 IYPII. - Cl6., 2008.-35 c. (3b BWT3 Pexum goctyna:
http://nizrp.narod.ru/ozenkausltruda.htm)

2. Capxe B.W., MpotogbsikoHoB W.O. lNopsgok atrectaumm paboymx MecT Mno YcrnoBusM Tpyaa
[OnekTpoHHbI pecypc]:  MeToa ykasanus/ B.N.Capxe, N.0O.MpotogbskoHoB - PO TOY BI1O CI16
ITYPTI. - CI16., 2009.-22 c. (96 BLWUT3 Pexwum goctyna: http://nizrp.narod.ru/porattest.htm)
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3. Axumos B.U., TpotogbskoHoB W.O. YpesBblyalHble CUTyaLUMU Ha XUMWUKO-TEXHOMOMMYECKUX
obbekTax [ONeKTpoHHbIA  pecypc]: MeTogudeckne paspaboTkm Ong  u3yvyeHus  pasgena
«YpesBblvariHble cutyaumn» / B.U.Akumos, WN.O.MpoTtogbsikoHoB - PUO TOY BIMO CIi6 ITyPrl. -
CI16., 2010.-26 c. (3b BLWUT3 Pexum goctyna: http://nizrp.narod.ru/situatsiinachemob.htm)

4. MpoTtoagbsikoHoB M.O. OkcnepuMMeHTanbHoe nccriegoBaHne paboTbl 06LWEe0OMEHHON BEHTUNALUK
[OnekTpoHHbI pecypc]: MeTOANYECKME YKa3aHWsI MO BbINOSIHEHMIO NabopaTopHO-pacyETHON paboTbl
ONs CTyOeHTOB Bcex HanpasrneHun u dopm obyyeHuns/ N.0. MNpotogpskoHoB, C.B. AHuckuH, HO.A.
Bacunesckun, W.E. Cnenuos — CI16, CIMNBITYPI, 2012 — 24c. (3b BLWT3 Pexum poctyna:
http://nizrp.narod.ru/obsheobmenventil.htm);

5. MNpotoabsikoHoB W.O. 3kcnepumeHTanbHoe uccrnegoBaHne paboTbl MECTHOM BEHTMASALUK
[OneKkTpoHHbIN pecypc]: MeToanyYeckue ykasaHusi No BbINONHEHUIO nabopaTtopHO-pacyéTHON paboTbl
AN CTyOeHTOB Bcex HanpasneHun u copm obyyeHuns/ N.O. MNpotogbsakoHos, C.B. AHuckuH, HO.A.
Bacunesckun, W.E. Cnenuoe — CI16, CIMBITYPI, 2012 — 26¢. (b BLUT3 Pexum pgoctyna:
http://nizrp.narod.ru/mestnventil.htm);

6. laspunosa H.H., Axumo B.N. bBbesonacHocTb xusHegedatenoHoctn. Yactb 1 TexHuka
Ge3onacHOCTN [ONEKTPOHHbIM pecypc]: MeToaMYecKMe YKasaHus ANs BbINOSIHEHUS KOHTPOJIbHbIX
paboT cTyaeHTamu BCeX creuumanbHocTen 3ao4vHoro dgakynbteta/ H.H. MaBpunoea, B.UN. Akumos—
Cre, CrBIrTYPI, 2011 — 42c. (3b BLUT3 Pexum goctyna: http://nizrp.narod.ru/texnbez.htm);

7. lNaBpunosa H.H., Akumos B./A. BesonacHocTb xu3HeaesaTenbHocTu. YacTtb 2. NMponssoacTBeHHas
caHuTapus [ONEeKTPOHHbIA pecypc]: MeToanYeckue ykasaHus And BbIMOMHEHUS KOHTPOSbHbLIX paboT
CTyOeHTaMn BCex cneumanbHocTen 3aoyHoro cdakynbteta/ H.H. Maspunosa, B.U. Akumos— CI16,
CrBrTYPMN, 2011 — 55¢. (Ob6 BWTS Pexum goctyna: http://nizrp.narod.ru/texnbezprsan.htm);

8. NaBpunosa H.H. Be3onacHOCTb OBBLEKTOB B YCMOBUSAX YpE3BbIHAMHbLIX CUTyaUUN [ONEKTPOHHbIN
pecypc]: MeToAMYecKMe yKasaHus Ans  BbINOMHEHUS KOHTPOMbHbIX paboT cTyaeHTamu Bcex
creymanbHocTen 3ao4Horo dakyneteTta/ H.H. MNaBpunosa— CI16, CIMNBI'TYPI1, 2011 — 40c. (36 BWUT3
Pexxum goctyna: http://nizrp.narod.ru/bezopobchs.htm);

9. CbiveB HKO.H. BesonacHOCTb XM3HEOEATENbHOCTU B 4pe3BblHAWMHBLIX CUTyaUUsIX [ONEKTPOHHbIN
pecypc]: yvyebHoe nocobue/ CbiueB HO.H..— M.: ®duHaHcbl n cTtatuctuka, 2014.— 224 c.(OBC
«IPRbooks»; Pexxum goctyna: http://www.iprbookshop.ru/18791);

10. 3aHbko, H.I'. Be3sonacHocTb xun3HepeaTensHocTn [TekcT] / H.I'. 3aHbko, K.P. ManasH, O.H. Pycak.
— M. : NNaHb, 2008. — 672 c;

11. WynenunHa H.C. Tlpaktukym no 6e30nacHOCTU XM3HeOeATenbHOCTM [ONEeKTPOHHbIN pecypc)/
WyneHuHa H.C., lWupwosa B.M., Bonobyesa H.A.— Hosocubupck: Cnbupckoe yHuBepcuteTckoe
nspatenscteo, 2010.— 190 c.( S6C «IPRbooks»; Pexuvm goctyna: http://www.iprbookshop.ru/5674);
12. be3onacHOCTb XWU3HeaAeATENbHOCTM [DNEKTPOHHbIN pecypc]: yyebHoe nocobue anga Bysos/ JLA.
MypaBein [u gp.].— M.: FOHUTU-OAHA, 2012.— 431 c.— (OBC «IPRbooks» Pexum poctyna:
http://www.iprbookshop.ru/7017).

8.3. NNepeyeHb pecypcoB UHMpOPMaLMOHHO-TENEKOMMYHUKaLMoHHOW ceTu "UHTepHeT",
Heo6XoaUMbIX AN OCBOEHUS AUCLMNIIUHBI

1. «MNpousBoacTBeHHas 6e30MacHOCTb» [ONEKTPOHHbIN pecypc]. URL:
http://revolution.allbest.ru/life/00115629_0.html

2. «9konorunyeckas 6e30nacHoOCTby [ANeKTPOoHHbIN pecypc]. URL:
http://www.murman.ru/ecology/comitet/report99/part7_2.html

3. «3awuTa 06bEeKTOB B Ype3BblYaNHbBIX CUTYaLMAX MUPHOIO U BOEHHOTO BpeMeHU» [ONeKTPOHHbIN
pecypc]. URL: http://www.znakcomplect.ru/tehbez5.php

8.4. nepeqel-lb MH(bOpMaLIMOHHbIX TEeXHONOrnMm, ucnonb3yemMbiX Npu ocywiecTerieHnn
06pasoBaTeanoro npouecca no gucuunnivHe, BKrno4asa nepevyeHb nporpamMmmHoOro obecne4yeHus n
VIH(*)OpMaLIMOHHbIX CnpaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1.
2. Microsoft Office Professional 2013.

8.5. OnucaHme matepunanbHO-TEXHUYECKON 6a3bl, HEOOGXO0AMMOM ANS OCYLLEeCTBNEHUA
obpasoBaTenbHOro npouecca no gUCUMnInHe

Ayantopus ¢ MynbTUMeaunHbIM KOMMNekcom, obopyaoBaHHas nabopaTtopHbIMU CTeHAaMKU No
6e30nacHOCTM XN3HeaeATENbHOCTU.

8.6. UHble cBegeHuna u (Mnu) matepuansbl

ﬂ,eMOHCTpaLI,VIOHHbIe N pa3gaTtovHblie MaTepuarnbl
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9. METOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ANCLUUTIIINHBI

Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHM3au,vm AeATeNlbHOCTU 06yqa}ou.ler00ﬂ

Jlekuunmn

MpopaboTka paboyen nporpammel, yaenss ocoboe BHMMaHue Lensam u 3agadyam
CTPYKTYPE M COOepKaHWo ONCUUMIMHBI.

KOHCNeKT nekuuni: KpaTKo, CXemaTU4HO, nocnegoBaTtenibHO dUKCMpoBaTh
OCHOBHbIE TMOMOXEHNs, BbIBOAbI M (DOPMYMMPOBKN; MOMeYaTb BaXHblE MbICW,
BbIOENATb KIOYEBbIE CMOBA, TEPMUHbI.

[MpoBepka TEPMMHOB, MOHSITUIA: OCYLLECTBMATb C MOMOLLBI 3SHUMKIONeaumn,
crnoBapeMm, CNpaBOYHWNKOB C BbIMUCbIBAHNEM TOJNIKOBaHWI B TeTpab.

Pabota c TeopeTMyeckMM MaTtepuanom: HaWTu OTBEeT Ha BOMPOCbI B
pekomeHayemon nutepatype. Ecnn camocTtoaATenbHo He yaaeTcs pas3obpaTtbcs B
MaTepuane, HeobxooMMo cdopmMynuMpoBaTbh BOMPOC U 3afaTb npenofaBaTento Ha
KOHCYrbTauMu U Ha NPakTUYECKOM 3aHSATUN U Ap.

JTabopaTopHble
3aHATUS

Ha nabopaTopHbIX 3aHATMAX Pa3bsICHSKTCA TeopeTuyeckne MOSoXKEHUs Kypca,
oby4yaromecss paboTalT C KOHKPETHbIMWM CUTyauusiMK, OBMafeBalT HaBblkaMu
cbopa, aHanmsza u 00paboTkMm WHpopMauum LN MNPUHATUS CaMOCTOATENbHbIX
peLleHnit, HaBblkaMW MOArOTOBKM MHOPMAaUMNOHHBLIX 0630pOB M aHaNUTUYECKUX
OTYETOB MO COOTBETCTBYIOLLEN TEMaTUKE; HaBblkamMu paboTbl B Marbix rpynnax.

MoproTtoBka k NabopaTopHbIM 3aHATMAM NpearonaraeT cneaylowue Buabl pabor:

. paboTa C KOHCMEKTOM JEKLWN;
. paboTa c METOAMYECKMMM YKa3aHUsIMU K NabopaTopHbIM paboTam.

CamocTodaTenbHasd
pabota

PacwupeHme u 3akpenneHue 3HaHWWA, YMEHWA W HaBbIKOB, YCBOEHHbIX Ha
ayOMTOPHbIX 3aHATUSX MYyTEM CaMOCTOATENbHOW NpopaboTku y4ebHO-MeToanYeCKmX
MaTepuanoBs No AWCUMMAMHE W APYrMM WUCTOYHUKaM UHdopMmauun; odopmieHue
nabopaTtopHbix paboT, ¢ y4yeToM TpeboBaHUN MNPUBEAEHHLIX B METOAMYECKUX
yKasaHusx Kk nabopaTtopHbiM paboTam.

CamocTtosTenbHass paboTa BbIMOMHSAETCS WHAMBMAOYANbHO, a Takke MOXeT

BOMpOCOB, npopaboTaTb  KOHCMEKTbI

nekuymm  u

NpoBOAUTLCS NOA PYKOBOACTBOM MpenogasaTentsi.
Mpn nNoOAroToBKE K 9K3aMeHy HeOOXOAMMO O3HAKOMWUTLCS C MNepPeYHEM

nabopaTopHbIX

PEKOMEHOYEMYIO NIUTEPATYPY, MONYYUTb KOHCYNbTALMIO Y NpenogasaTternsi.

3aHATUN,

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10. OHA OLIEHOYHbIX CPEACTB

10.1. OnucaHue nokasaTtenen n KputTepueB oLleHMBaAHUA KOMNETEHL UM Ha pa3NMYHbIX 3Tanax ux
chopmMupoBaHusi, onucaHue LKan oueHUBaHuA
10.1.1. Noka3aTenu oLeHUBaAHMUA KOMMNETEeHLMIN Ha 3Tanax ux popmmpoBaHusi

Kop, HanmeHoBaHue Mpenctaesnexne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOrO
lMokasaTenu oueHMBaHNS KOMNETEHLUN

(aTan ocBoeHuMs) cpencTea cpencTea B choHae

OK-9 (1,2,3) 1. [IeMOHCTpUpyeT OCHOBHbIE MPUEMBI YcTHoe MepeyeHb
nepBoy NOMOLLUY, METOAbI 3aNThI B cobecepoBaHue BOMPOCOB K
YCINOBUSIX Ype3BblHaHbIX CUTyaLni 3K3aMeHy
2. UcnonbayeT TeopeTnyeckue 3HaHus no (46 Bonpocos)
3aliuTe NpoM3BOACTBEHHOIO NepcoHana u
HaceneHusa oT BO3MOXHbIX nocreactsun YC MpakTuyeckoe MpakTnyeckue
3. OpueHTnpyeT B OCHOBHbIX NPaKTU4ECKMX 3afjaHue 3apaHus
BOMNPOCax NPeBEHTUBHOW M aKTyarbHOM (29 3apgaHun)
3aLUMTbI MOAEN, HAaCENEHHbIX MYHKTOB,
NMPOU3BOACTBEHHBIX, IKOITOTMYECKUX CUCTEM
N ApYrMx BaXHbIX OO BbEKTOB B LLUMPOKOM
CMeKTpe cUTyaLMin MUPHOIO N BOEHHOTO
BpEeMeHU

OK-11(1,2,3) 1. [IeMOHCTpUpyeT 3HaHMSI OCHOBHbIX YcTHoe MepeyeHb
HecTaHOapTHbIX CUTyaUWiA, BOSHUKAKOLLMX Ha cobecenoBaHue BOMPOCOB K
npegnpuaTun 3K3aMeHy
2. CnocobeH HeCTn coumnanbHyo n (12 Bonpocos)
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Koa HanmeHoBaHue MpencraBneHne
KoMneTeHumMmn . OLIEHOYHOro OLIEHOYHOro
lMokasaTenun oueHMBaHMSA KOMMNETEHLNI
(aTan ocBoeHus) cpeacTea cpeactea B hoHae
3TUYECKYH OTBETCTBEHHOCTb, NMpX paboTe Ha MpakTnyeckoe MpakTnyeckne
NMPOM3BOACTBE U B YpE3BbIYANHbBIX CUTYaLMAX 3afjaHue 3apaHus
(29 3agaHum)

10.1.2. OnucaHue WKan 1 KputTepues oLeHUBaAHMUA CPOPMUPOBAHHOCTU KOMMNETEHLMNI
Kputepum oueHnBaHusa cchopMmMpoBaHHOCTU KOMMNETEHLUN

OueHka no Kputepun oueHnBaHns cdhopMMPOBaHHOCTM KOMMETEHLIMIA
TpaguLNOHHON
LiKane YcTHOe co6ece,qosaH|/|e I'IpaKqueCKoe 3agjaHune
O6y4atowmnca gaeT NonHbIN, Ob6y4atowmnca geMoHeTpupyeT
ncYepnbIBaOLWNA OTBET, NOKa3bIBaAOLLMIA npaBuUribHOE NOHMMaHUe yCroBuUs
BCECTOPOHHEE U rMyboKoe 3HaHWE OCHOBHbIX | 3afayvu, BNageHue HaBblkamMy ero
3aKOHOMepHOCTel B 0b6nactu nsyyaemon aHanmaa, BbIbopa HY>KHbIX
OTNWHHO TeMaTUKK. 3aBMCMMOCTEN ONs ee peLleHmns],
TBopYeckuin nogxon U NPMMEHeHUe apyamunmn | 3HaHue pasMmepHocTen nU3nyeckmx
B M3IIOXeHMM y4ebHoro matepunana. BeNWYMH. Monyyun npaBuibHbIA OTBET
N MOXET ero MHTepnpeTMpoBaTh.
O6y4arowmmncs nokasbiBaeT 4OCTATOYHbIN Ob6y4arowmnca 4eMoHCTpmpyeT
YPOBEHb 3HaHWI 3aKOHOMEPHOCTeN B obnact | 4ocTatodHOe NOHUMaHWE YCIoBUS
n3yyaemow TeMaTuKK1, OPUEHTMpYyeTCs B 3agauu, BnageHne HaBblkaMu ero
OCHOBHbIX MOHATUSAX U ONPeAENneHnsX; yCBOMIT | aHanuaa, Bblbopa HYXHbIX
XOpOoLo OCHOBHYIO nutepaTypy; AonyckaeT 3aBMCMMOCTEN ONs ee peLleHmns,
He3Ha4MTenNbHbIe OLWMOKM NpU OTBETaX Ha 3HaHWe pasMepHoCTeln hrU3n4ecknx
BOMNPOCHI 3k3aMeHaLNOHHOro buneTa u BENWYMH. Mony4un npaBusbHbIN
[OMONHUTENbHLIE BOMNPOCKI NpenogasaTtens. OTBET, HO UCMbITbIBAET 3aTPYAHEHUS C
€ro HTepnpeTaumnen.
O6y4atowmncsa nokasbiBaeT 3HaHUS yyebHoro | OByyatowmMicsl BHUKAET B CMbICH
MaTepuana B MMHUMarnsHoMm oobeme, 6e3 yCnoBusi 3aga4yun, NOHUMAET NnaH ee
YOOBNETBO- yrnybneHvs B udydaembli Matepuar; 3HakoM | peLleHusl, OAHaKO, He MOXET B MOJTHOM
pUTEnbHO C OCHOBHOW NTEpaTypon; JonyckaeT Mepe peanusoBaTtb ee peLLeHue.
CyLLECTBEHHbIE OLIMOKM B OTBETE Ha 3HaeT pa3mepHOCTU hrandeckmnx
3K3ameHe. BEMWYVH.
O6y4arowmmnca He NOHMMAaEeT NOCTaBMNEHHbIX Ob6y4arowmmnca He MoxeT
BOMNPOCOB; npoaHanuampoBaTb YCIoOBUe 3agaqu,
NOX0 OPUEHTUPYETCS B OCHOBHLIX MOHATUSX | HAMETUTb MiaH ee peLleHnst, BbibpaTb
1 onpeaeneHusx; ninoxo 3HaKkoM C OCHOBHOM 3aKOHOMEPHOCTU U NII0XO0
HeyROBNETEO- nuTepaTypon; AoMycKkaeT Npu OTBETE Ha opueHTUpyeTcst B U3NYECKMX )
oMTenbHO 3K3aMeHE CyLLEeCTBEHHbIE OLLINOKM 1 He MOXET | Benu4umHax. MNpeacTaBneHne Yyxom

YCTPaHWUTb UX Aaxe NoJ pyKoBOACTBOM
npenogasarens.

MonbiTka CNUCLIBAHUS, UCTIONb30BaHKS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOMCTB UIK
nosib30BaHVe NOACKa3KoW ApYroro YenoBeka.

paGOTbI, OTKa3 OT BbIMNOJIHEHUA
3afaHuna

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UM UHble MaTepuanbl, Heob6xoAMMbIle ANA OLEeHKN 3HaHUN,
YMEeHUM’, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepuayroLlme atanbl GPOpMUpOBaHUs

KOMMeTeHUuun

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBMU C YCTAaHOBNIEHHbLIMU 3TanamMu
dopMUpoBaHUA KOMNeTeHUMH

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 Obuwee npeactaeneHne o Hayke BXK[1 n ee 3agayax 1
2 O6uwee npegcraenexHne o pewexHun 3agad 6XK 1
3 MoHATHe 06 OLLEHOYHBIX NapaMeTpax n HopMax 6e30nacHoCTH 2
4 OTHOCUTENBHOCTb NOHATUS 6e30NacHOCTU. YPOBHU 6e30MacHOCTH 2
5 OueHka 6e30nacHOCTM € MCMONb30BaHUEM JOBEPUTENBHOIO MHTEpBana 2
6 Ob6ecneyeHne 6e30MacHOCTM Ha NPeaNpPUSTUAX 2
7 MoHaTne 06 akonornveckon 6esonacHocTn. OLEHOYHbIE NapaMeTpbl 3
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8 IMpoekT HopmaTMBOB NpefensHO AonycTuMbiX Bbibpocos (MB) 3
9 MpoekT HopmaTmBoB NpefensHo aonyctumMblx copocos (MOC) 3
10 MpoekT HopmaTnBoB 06pa3oBaHNSA OTXOA0B U NIMMUTOB Ha nx pasmeLleHue (MHOOJIP) 3
11 Mpoueaypa oLeHKN BO3AeNCTBUS Ha okpyxatoLlyto cpeny (OBOC) 3
XapakTepucTtuka v oLeHKa MCTOYHMKA BpeQHOro BeLLecTBa B NPOU3BOACTBEHHOM 4
12 nomMeLieHnu
13 | OueHo4Hble NapaMeTpbl BO3AENCTBUS BpeAHbIX BELLECTB Ha YeNoBEeYeCKUn opraHmuam 4
OCHOBHbIE MepPONPUATUA NS NPpeaoTBpaLLeHns U YMEeHbLUIEHWS1 BO3AEUCTBUSA BPeaHbIX 4
14 BELLECTB Ha YyenoBeka
15 [MoHATNE 0 MUKpOKNMMaTe 5
16 OueHOo4YHbIE NapamMeTpbl MUKpOKNnMaTa 5
17 HopmaTuBHbIe orpaHMyYeHns napaMmeTpoB MUKPOKNUMaTa 5
18 M3amepeHre napameTpoB MUKPOKIMMAaTa C NOMOLLbIO ncuxpomeTpa AccMmaHa 5
19 M3amepeHune pacxoga Bosgyxa 5
20 M3amepeHune TemnepaTypbl CTEKNAHHBIMU PTYTHBIMW TEPMOMETPaMu 5
OCHOBbI KONMMYECTBEHHOIO OLIEHNBAHWSA YPOBHS 6e3onacHocTu, obecneyunBaemMoro 5
21 06Leo0bMeHHONI BEHTUNALMEN
22 OueHka 6e3onacHOCTM paboTbl MECTHOW BEHTUIIALMK 5
23 OnacHOCTb BO3AENCTBMS NblfM HA OPraHn3M YerioBeka 5
24 MoHaTne o wyme. OueHoYHbIE NapaMeTpbl Wyma 6
25 | BosgelicTBue Wyma Ha yernoBeka. MeTtoapl 60pb6bl € LyMoMm 6
26 | YacToTHasa xapakTepucTvKa BO3OENCTBUS LiyMa Ha YenoBeka (KpMBble paBHOM FPOMKOCTM) 6
27 | AMnnnTygHas XxapakTepuctuka Bo3gencTBus Wyma Ha YyenoBeka (oTHoweHne Bebepa) 6
28 HopmaTuBHbIEe orpaHNYeHNs YPOBHS 3BYKOBOIO JaBIIEHMS. 6
29 lMoHaTne o BMGpauuu, ee BUAbI 6
BospgencTtene BuGpauumn Ha opraHuam Yenoseka. Metoabl CHUXEHUS BO3AENCTBUS 6
30 BMOpaLMm Ha YernoBeka.
31 HopmunpoBaHue Bo3gencTBms Bubpaymm 6
32 [NoHATME O cBEeTe 1 ero BO3AenCTBMN Ha YernoBeKa. 7
33 | OcHOBHbIE OLEHOYHbIE MapaMeTpbl OCBELLEHUS ((POTOMETPUYECKNE BENNYMHBI) 7
34 | OcHoBHbIE TUMbI OCBeLLeHUsI. LIBeToBasa TemnepaTypa 7
HopmupoBaHme pacnonoxeHnsi CBETUMbHUKOB B pabo4eM NomeLLeHnN. 7
35 | Crtpobockonnyeckun addekT. PasHOBMAHOCTM namn
36 | 3aBMCMMOCTb CBETOBOIO OLLYLLIEHUSA OT OJIMHbI BOMHbI (CNeKTpanbHasi BUAHOCTb) 7
37 Hopmbl 6€30NacHOCTU NO OCBELLEHUIO 7
OueHOo4YHbIe NapameTpbl BO3OENCTBUS SNEKTPMUYECKOro Toka. Cnocobbl 3alnThbl OT 8
38 | nopakeHUs aneKTpn4eckUM TOKOM
39 Bosgencrene anekTpMyYeckoro Toka Ha YernoBeka 8
40 | HopmaTtuBHble OrpaHn4eHns BO34ENCTBUSA SNEKTPUYECKOro ToKa 8
41 OnacHOCTb NOpaXeHWs1 ANEeKTPUIECKMM TOKOM 8
42 [MoHATUE O 3aLMTHOM 3aHyNeHuu 8
43 lNoHsATME 0 3aWMTHOM 3a3eMITEHUN 8
44 | OnacHOCTb MPUKOCHOBEHMS K CETU C U30NNPOBAHHON HEWUTpParbio 8
45 | OnacHOCTb MPUKOCHOBEHUS K CETU C 3a3EMIIEHHOW HENTPanbIo 8
46 | OnacHOCTb KOPOTKOro 3amblkaHus dasbl Ha 3emno Npu obpbiBe Nposoaa 8
47 | lNMoHATNe 0 YpesBblHYanHbIX U AKCTPEMAnNbHbIX CUTYaLMSIX, aBapuaX 1 kKatacTpodax 9
MnaHnpoBaHne meponpuaTUn NO NpeoTBpaLleHunio n nukeugaumm YC Ha 9
48 Npov3BOACTBEHHOM 06bEKTE
49 | OpraHuszaumsa onoselleHusa B cnyvyae YC 9
50 | XKusHeobecneyeHune HaceneHus B YC 9
51 | Teppopuam kak peanbHas yrposa 6€30nacHOCTM B COBPEMEHHOM 06LLeCTBe 9
52 | Pagnauwns TepmuHbl n onpegeneHus. OueHouvHble NapaMeTpbl BO3AENCTBUS pagvauuu 10
53 OueHo4YHble NapamMeTpbl BO3AENCTBUS pagvauuu 10
54 PagnoakTuBHbIN pacnag u sgepHble peakumm 10
55 | HopmupoBaHve Bo3gencTBuns pagmoakTuBHoro obnyyeHns Ha Yenoseka 10
WoHusauus BewecTtBa. loHM3upyioLlee nsnydeHme. VICTOYHUKU MOHU3UPYIOLLLETO 10
56 n3ny4vyeHus
57 Bosgencrene MOHM3UPYIOLLEro N3Ny4eHus Ha YenoBeka 10
58 | BHyTpeHHee U BHELIHee BO34eNCTBUE MOHU3MPYIOLLEro U3NyYeHns Ha Yenoseka 10
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10.2.2. BapmaHT TUNOBbIX 3afaHUN, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU 3Tanamm
chopMupoBaHusi KOMNEeTEeHUUN

Ne
n/n

YcnoBust TUNOBbLIX 3a4aHUMN

OTtBeT

1

Onpenenntb 3PEKTUBHOCTDL 3aHYIEHUS, ecnu
3awmTa anekTpoaBuratens BbINOMHEHa
npeaoxpaHUTENsiMM C TOKOM MNIiaBKOW BCTaBKU
50A. ConpotunsneHue netnu dasa-Hynb — 1,5 Om.
(ConpoTtuBneHue Yenoseka NpUHATL pasHbiM 1000
Owm)

I =Ug: (Ry+ Ros + Rn+ Ro)

roe:

| —Tok, A

Ug — dpasHoe HanpsxeHue, B

R4 — conpoTtuBneHne yenoseka, Om

Ros — conpoTuerieHune obysn, Om

Rn — conpoTtuBneHune nona, Om

Ro — conpoTuBneHune 3asemneHusi, Om

Ecnu yenoBek, nMeeT Ha Horax
TOKOMpPOBOASLLYI0 06YBb (CbIpyHo UIK
noabuTyo MeTannMyeckumm reo3asiMmn) u
CTOUT HEMOCPEACTBEHHO Ha ChIpPOW 3emIie
UNM Ha TOKOMPOBOAALLEM (MeTanIMyeckom)
nony (unun Ha 3aseMneHHON MeTannM4ecKomn
KOHCTpyKLMKM). B aTOM cnydae Ros = 1 Rr=0.

OB6bI4HO CONpPOTMBEHNE 3a3eMMNEHNSs
HenTpanu (Ro) BO MHOro pas MeHblLUe
conpoTueneHus Tena venoseka (Ry) 1 He
npesbiwaeT 10 OM, UM MOXHO NpeHebpeyb.

1.1=220: 1000 = 0,22A (220 mA)

1.1=220:1,5=146,7A

CpaBHeHMe 3TUX BENUYMH MOKa3bIBaET, YTO
Yyepes NPOBOA 3aHyNeHWs NOMAET TOK B
146,7/0,22 = 666 pa3 6onblue, Yem Yepe3
YyernoBeka.

MockonbKy BCTaBka npegoxpaHuTens
paccunTaHa Ha Tok 50 A, TO OH neperopuT 1
OTKNIOUUTCA NUTaHune. No3ToMy MOXHO
coenaTb BbIBOA, YTO 3aHyneHune
acpbekTnBHO.

B cnyuae, korga 4yenoBek MMeeT Ha Horax
HenposoasLyo obyBb (Hanpumep,
OV3NEKTPUYECKME ranoLln) n CTOUT Ha
N30MMPYIOLLIEM OCHOBaHUN (Hanpumep, Ha
AepeBsHHOM nony), To NnpuHumast Ros= 45000
Om 1 Rr=100000 Om, Torga

I= 220 : (1000+45000+1000000) = 0,0015 A
(1,5 MA)

OTOT TOK He onaceH Ans YernoBeka.

B genctBuTenbHbIX YCOBUSX
ananekTpuyeckasi obyBb 1 n3onupyoLme
OCHOBaHus 06r1agalT 3Ha4YMTENBHO
B0onbLLUIMMN CONPOTUBNEHUAMMU, U TOK,
npoxoasLmi Yyenoseka, byaet eLé MeHbLue.

B nomeleHun Byxrantepun nnowaabio 8x4
nogseLleHo 4 namnbl HakanMBaHNA MOLLHOCTbLIO
60 BT. NponssecTn pacyeT OCBELEHHOCTU B
noMeLleHmn (MeTo yaenbHON MOLLHOCTH).

Obwas MOLHOCTb n3nyyeHns namn 60 x 4
=240 Bt

Mnowanb nomewleHns 8 x 4 = 32 m?

MoluHocTb Ha 1m2= 240 : 32 = 7,5 BT.

OnpenennTb KONMYEeCTBO HEOOXOAUMbIX CPeACTB
NoOXapoTyLUEHWUS!, KOTOpbIE AOMKHbI BbITb
pa3MeLLieHbl Ha TEPPUTOPUN COBX03a, ECIU TaMm
HaxopdaTtcs: 1. MexaHndeckasa mactepckas
nnowapaeto 1000 m2. 2. 3epHoTok nrowagsto 800
Mm2. 3. [lepeBoobpabaTbiBatolas MacTepckas
nnowapaebto 300 M2. 4. Cnyxe6Hble NOMeLLeHUs —
200 m2.

n=mo XS, rae:

n— Tpebyemoe KONM4ecTBo OrHeTyLLIMTEeNnen

Mo— HOPMMPOBAHHOE YNCIIO
orHeTywmtenen (ons macrtepckon 1 Ha 50
m2).

S— nnowaab NoMeLleHns

1.n=1 x 1000/50 = 20 (no 50% OTr1-5 n OY-
5)

2.n=1 x 800/200 = 4 (1 Ha 200 m>—
HOPMUPOBAHHOE YMCIO)

3.n=1 x 300/100 = 3 (1 Ha 100 m>—
HOPMWPOBAHHOE YMCHO)

Pra
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4. n=1 % 200/200 = 1 (1 Ha 200 m>—
HOPMUPOBAHHOE YMCIO)

Mo HopmMaTuBaM Ha 3e€pHOTOKY MOSIOXKEHO
nmeTb Ha 50 M2 1 6ouky 20051 ¢ BoAOW U 2-4
Beapa. Bcero Heobxoammo 800/50 = 16
bouek 1 16 x 2 = 32 Begpa.

[ns 30aHnin n coopyXeHui 3anac BoAabl Ha
TyLWeHWe noXapa COCTaBuT:

Qn =3,6q x tn, roe:

Qn — pacyeTHbIn 06beM Boabl Ha 1 noxap B
M3

g — pacyeTHbIV pacxop Boabl (11/C) — NPUHAT
5nlc

th— NPOAOIPKUTENBHOCTL TYLLEHUSI NoXKapa —
NpUHATO 3 Yaca

Qn=3,6x5x3=54m8

[1ns Hapy>XKHOro NOXapOoTYLUEHUsT pacxos
BOAbl NPUHAT 105/c n odwmit 06bem BoAbl Ha
TYLLEHNE BHYTPEHHErO 1 BHELLUHEro noxapa
coctaBuT 54 + 108 = 162 m3.

Kpome 3TOro Ha TeppuUTOpUN Kaxxaoro
obbekTa pasmeLlaloT NoXKapHble WUThI,
OCHallleHHble: nomamu (2), 6arpamm (3),
Tonopamu (2), nonatamu (2), ALWKK ¢ NECKOM,
NecTHULA Ha KaXKaoe 3[aHue.

OnpeaenuTb KONMYECTBO BO34yXa, KOTOPbIN
HeobX0AMMO yaanuTb U3 BbITSXKHOTO LiKada,

umetoLLero pasmepsl npoeMHoro okHa 0,8 x 0,8 m

npwv BbINOMHEHUM paboT ¢ aMMmnakoM. OLLEHUTb
KpaTHOCTb BO34yx000OMeHa 4Jis 9TOro cry4as,
ecnv o6beM BbITSXKHOTO Wkaga = 6 m3, MOK
ammuaka — 20 mr/ m3.

K=L:V,

roe:

K — kpaTHoCTb BO34yxo00MeHa, Yt

L— Npon3BOAMTENBHOCTb BEHTUNALMK, M3/Y

V- 06beM nomeLlleHuns, m3

L=G: (dnak-Cnp), rAE:

G— CKOpOCTb BblAeNeHNsi BpPELHOTO
BeLlecTBa (Mr/4y)

gnok— MNAK BewecTtBa

grp— MNAOK cdakTnueckas.

MpUHATO coaepxaHne BPeOHOro BellecTBa
(ero koHuUeHTpauus) B Bo3ayxe 30% ot
ypoBHs IMAOK).

G=Vx3600 : S=6x3600 : 0,64=33750 m/c=
9,4 M/v

gnp =20 x 0,3 = 6 mr/m3

L=9,4x(20-6)=131,6 M3

K=131,6:6=22y1

OueHnTb onacHOCTb NMPUKOCHOBEHUA YerioBeka K

3a3emneHHoMy (Rsr=10 OM) kopniycy kpaHa,

paboTatoLlero B 0XxpaHHOM 30He Bo3ayLuHon J19I1

C HOMUHanNbHbLIM HanpsbkeHnem U = 380 B, ecnn
HelTpanbHas TOYKa NUTAOLLIErO NIMHMIO
TpaHcdopmaTopa 3azemneHa Ran (puc. 1.).

AQK
T

[l

RsN

2

Puc. 1. Cxema aBapuiHOro pexuma npu
cbnumxeHnn cTpenel kpaHa ¢ nposogom J19M1

Mpun conmxeHnn kpaHa ¢ nposogom J13T1
3Ha4yeHne Toka 0aHO(Aa3HOro 3aMblKaHWs Ha
3eMI0 onpegenseTca BenmynHamm oasHoro
HanpshkeHus TpaHcopmaTopa u
COMPOTUBIEHUS 3a3EMINSAIOLLNX YCTPOWUCTB MO
dopmyne:

I = UiﬂD

1
ann +'RSN

roe Rsn — conpoTuBneHne HeruTpanu
TpaHcdopmartopa; Rsn — conpoTveneHve
Kopryca KpaHa (ConpoTUBIIEHNSAMM
TpaHcgopmaTopa u npoeogos JIGI MOXHO

npeHebpeub),
220
I, = =157
T0va A

HanmeeHl/le KopnycCa KpaHa OTHOCUTEJIbHO
3eMIin onpepgendeTcd no (bopMyﬂe
Uiz = I3 Ry,

Ugs =157-10 =157 g
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MpoOomKNTENBHOCTL CYLLLECTBOBAHMS
aBapUNHOro pexnMa HU4EM He orpaHuMdeHa,
PEXUM ONaCEH C TOYKU 3pEHUSI
3NeKTpobe3onacHoCTH.

HelTparbHas ToYka NUTAOLWEro JIMHUIO
TpaHcopmaTopa 3aszemrieHa Ran=4 Owm.

6 OueHUTb ONacHOCTb NPUKOCHOBEHMWS YerioBeka K
3a3zemneHHomy (Rsn = 15 Om) kopnycy KpaHa,
paboTatoLero B 0XpaHHOM 30He Bo3ayLuHon J19r1
C HOMUWHanbHbLIM HanpsbkeHnem U = 380 B, ecnn

Tok ogHOha3HOro 3amMblkaHUs Ha 3eMIo
onpegenseTcs no gopmyne:

220
_ 116
31644 0,
Uiz = I5R3n,

Uz =116-10 =116 5

MpoOoMKNTENBHOCTL CYLLLECTBOBAHMS
aBapUNHOro pexnMa HU4YEeM He orpaHuyeHa,
PEXMM OMNaceH C TOYKN 3peHus
3neKkTpobe3onacHoCTH.

Onsa ocBeleHnAa KOHTOPCKOro nomMeLwleHuna

KoadhpumumeHT 3anaca = 1,3.

200 nk. KoadduumneHT HepaBHOMEPHOCTH
ocselleHns (1,1-1,2).

7 Onpenenvtb HeOOXoanMMOoe KONMYECTBO Nlamn
pasamepom 5 x 5 M. [1na ocBeLleHUs Ucnonb3yTcs
rasopaspsigHble namnel J1, 80 (MowHOCTb namnbl
— 80 BT). BoicoTa nogBeca cBeTunbHMKa — 3 M.

HopMMpyeM.aﬂ MWUHUMabHaA OCBELLEeHHOCTb —

O6Lee paBHOMEPHOE UCKYCCTBEHHOE
OCBELLEHNE ropu3oHTanbHon paboyen
MOBEPXHOCTU paccyMTbiBaeTCsi No hopmyne:

O= EuxSxZxka,

roe ®x — CBETOBOM NOTOK (1IM)

E. — HOpMupyemMas MuHMManbHas
ocseLleHHocTb no CHul 23-05-95 (200nk).

S — nnowaap ocsellaemMoro
nomeLueHms (m?)

Z — k03P PULNEHT HEPABHOMEPHOCTH
ocselleHuns (1,1-1,2)

ks — kOadpbuLMeHT 3anaca

@ =200x25x 1,1 x 1,3 =7150 nm.

3Has Pno FTOCT 2239-79 onpepensiem
MoLlHocTb namnbl. 1 namna 80 BT.

Ho T.K. OCBELLEHHOCTb 3aBUCUT OT BbICOTbI
CBETUNbHMKA, BBOLAMM MOMNPaBOYHbI
KoadppumumeHT

i = AB/{H(A+B)},

roe:

i- KO3 PMLMEHT NCNONB30BaHUSA CBETOBOIO
noToka

A WnpnHa nomeleHns

B — anuHa nomelleHus

H — BbicoTa nomeLleHunst

i=5x5/3x(5+5)=0,83

CnepoBatenbHo aktudeckmin k= 7150 x
0,83 = 5934 n onga HopmanbHOW
OCBELLEHHOCTN HEOOXOANMO NOCTaBUTb 2
rasopaspsigHble namnsl J11 80.

10.3. MeToanyeckue matepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BrageHui (HaBbIKOB U (UNnK)
NPaKTU4YECKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yoLWmMX 3Tanbl POpMUPOBaAHUS KOMNETEHLUN
10.3.1. YcnoBus ponycka oby4aloleroca K cpayYe 3K3amMeHa W  NOpPAAOK JNUKBUAALMM
aKageMun4yecKom 3a40IMKEeHHOCTH
MonoxeHve O npoBedeHWM TEKYLLEro KOHTPOMs YCMeBaeMoOCTU M MPOMEXYTOYHOW aTtTecTauum
obyvatrowmxcsi

10.3.2. dopma npoBeaeHUsl MPOMEXYTOYHOM aTTecTauum No AUCLUUNINHe

YCTHadA X NMMCbMEeHHasnA KOMMNbOTEPHOE TECTUPOBaAHNE MHaA

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa
B 6unete Tpu Bonpoca: ABa BONpoca TEOPETUYECKNX N OAMH — TUNOBOE pacyeTHOe 3afaHune.
Ha noaroToBky Aaetcs He 6onee 45 MUHYT.
Mocne aToro CTyAeHT oTBeYaeT npenogasaTento Ha BONpockl bunera.
MNpenogaBatenb, Ans  YTOYHeHUs rMNybvHbl OBNajgeHwWs mMaTepuanom, BrpaBe 3ajaTb
AONOMHUTENbHbIN BONPOC MO NPOWAEHHOMY 38 CEMECTP KypCy.
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